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Table A-20a. Year 3 (2004) Marsh Development at Squally Beach, Transect 1-1 - Collected Data
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Average :Z ‘xrii Quadrats, Transect 1-1
Common Name Scientific Name % Cover| Found 3145|678 [9]10({11]12|13]|14|15|16|17[18|19( 20| 21| 22| 23| 24
Corresponding quadrat in year of origin (Year 1 - 2002) 3 4 5 6 7 89]22/10 1112 13 23 14 15|16|24 17 25 18 19 20 21 |n/a
Percent of quadrat situated within herbivory exclusion device 0 0/100 100 100 100|100 100 100 100|100 100 100 100|100 100 100 100/ O O O 0O 0O O
Native
Canadian sandspurry |Spergularia canadensis 0.5 4.3 100 3<0.5
entire-leaved gumweed|Grindelia integrifolia 2.0 16.0 8 10 30
fleshy jaumea Jaumea carnosa 31.1 533 15 5/ 10, 1 50 80 15 200 90 95 75 100 100, 90
orache, fat-hen saltbush|Atriplex patula 8.8 16.2 5 5/ 40| 30/ 30 2 2| 10| 10 20 50 2 5
pickleweed Salicornia virginica 12.4 24.8 35 3 5/ 25 5 200 30 40 90 15 15| 15
seashore saltgrass Distichlis spicata 7.9 19.0] 20/ 20| 85 5 10 10, 10 5 10/ 15
seaside plantain Plantago maritima 0.5 4.3 10 <05 3
Non-Native or Invasive'
(none) | 0.0 0.0
Table A-20b. Year 3 (2004) Marsh Development at Squally Beach, Transect 1-2 - Collected Data
Average
Average |% Where Quadrats, Transect 1-2
Common Name Scientific Name %Cover| Found | 1 | 2| 3[4 |5(6|7[8]9(10)11(12]13[14]15
Corresponding quadrat in year of origin (Year 1 - 2002) 11234125 6|13 7] 8|14 9 ([10[15 11
Percent of quadrat situated within herbivory exclusion device 100( 100 100| 100] 100] 100| 100{ 100{ 100{ 100 100| 100] 100] 100/ 100
Native
American bulrush Scirpus americanus 11.3 56.7 25 75 70
fleshy jaumea Jaumea carnosa 6.0 30.0 100 25 55
Hooker's willow Salix hookeriana 19.0 95.0 85 100 100
Lyngby's sedge Carex lyngbyei 17.7 53.0 10 80 90, 35 50
narrowleaf cattail Typha angustifolia 0.2 3.0 3
orache, fat-hen saltbush|Atriplex patula 8.1 20.3 80| 25 3 10 2 2
panicled bulrush Scirpus microcarpus 2.7 20.0 100 30
pickleweed Salicornia virginica 22 11.0] 3 20 10
red alder Alnus rubra 1.7 25.0 25
seacoast bulrush Scirpus maritimus 0.3 5.0 5
seashore saltgrass Distichlis spicata 3.2 16.0 15 30 3
seaside arrow-grass Triglochin maritimum 0.3 5.0 5
seaside plantain Plantago maritima 0.7 10.0 10
softstem bullrush Scirpus tabernaemontani 0.1 2.0 2
spike-rush Eleocharis sp. 0.3 5.0 5
Non-Native or Invasive'
brass buttons Cotula coronopifolia 0.7 3.7 5 1 5
Himalayan blackberry |Rubus discolor 0.7 10.0 10
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Table A-20c. Year 3 (2004) Marsh Development at Squally Beach, Transect 1-3 - Collected Data

Average :Z ‘;z?egree Quadrats, Transect 1-3

Common Name ScientificName |%Cover| Found | 1 | 2 | 3] 4|51 6|7 |89 |10[11{12{13[14]15]16
Corresponding quadrat in year of origin (Year 2 - 2003) 112314567189 (10]11]12(13|14]|15 16
Percent of quadrat situated within herbivory exclusion device 100 100] 100| 100] 100] 100| 100{ 100{ 100{ 100]| 100| 100| 100] 100| 100| 100
Native
Canadian sandspurry |Spergularia canadensis 0.1 2.0 2
entire-leaved gumweed|Grindelia integrifolia 0.3 5.0 5
fleshy jaumea Jaumea carnosa 1.9 30.0 30
orache, fat-hen saltbush|Atriplex patula 4.6 14.6 25 10 10 25 3
pickleweed Salicornia virginica 6.6 1501 60/ 100 3 5 5 2 20
seashore saltgrass Distichlis spicata 15.8 42.2 60| 65 35 300 60 3
seaside plantain Plantago maritima 0.2 15 3<05
spike-rush Eleocharis sp. 0.1 1.0] 1
Non-Native or Invasive'
brass buttons |Cotula coronopifolia | 3.3 104] 15 2 05 25 10

Table A-20d. Year 3 (2004) Marsh Development at Squally Beach, Reference Transect C-1 - Collected Data

Average
, C-1
Average [ % Where Quadrats, C
Common Name Scientific Name [ % Cover| Found [ 1 | 2 | 3
Percent of quadrat situated within herbivory exclusion device of 0] O
Native
Lyngby's sedge Carex lyngbyei 60.0 60.0] 65, 65 50
spike-rush Eleocharis sp. 8.3 25.0f 25
Non-Native or Invasive'
(none) | 0.0 0.0

Year 3 (2004) Monitoring Report
for Commencement Bay Habitat Restoration Sites
January 2005 A-39



RIDOLFI Inc.
Adolfson Associates, Inc.

Year 3 (2004) Monitoring Report
for Commencement Bay Habitat Restoration Sites
January 2005 A-40

Table A-21a. Year 3 (2004) Marsh Development at Squally Beach, Transect 1-1 - Cover

Frequency Unbiased |90% Confidence Interval
Average Average
Quadrat Quadrats  Average Quadrat
Canopy Containing |  Where Canopy Lower Upper
Common Name Scientific Name Cover (%) (%) Species | Found (%) Cover (%) Bound Bound
Native
Canadian sandspurry Spergularia canadensis 0.6 12.5% 3/24 4.5 1.0 0.0 3.1
entire-leaved gumweed  |Grindelia integrifolia 2.0 12.5% 3/24 16.0 2.1 0.0 4.6
fleshy jaumea Jaumea carnosa 31.1 58.3% 14/24 53.3 47.5 4.8 90.3
orache, fat-hen saltbush Atriplex patula 8.8 54.2% 13/24 16.2 10.0 2.5 17.4
pickleweed Salicornia virginica 12.4 50.0% 12/24 24.8 13.5 4.8 22.2
seashore saltgrass Distichlis spicata 7.9 41.7% 10/24 19.0 7.5 29 12.2
seaside plantain Plantago maritima 0.6 12.5% 3/24 4.5 1.0 0.0 3.1
Canopy Cover, Native 63.3 76.0 78.3 37.5 119.1
Non-Native or Invasive
(None) 0.0 0.0% 0/24 0.0 n/a n/a n/a
Canopy Cover, NNI 0.0 0.0
TOTAL 63.3 76.0 78.3 37.5 119.1
Proportion of non-native or invasive plants (%): 0.0% 0.0% 0.0%
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Table A-21b. Year 3 (2004) Marsh Development at Squally Beach, Transect 1-2 - Cover

Frequency Unbiased |90% Confidence Interval
Average Average
Quadrat Quadrats ~ Average Quadrat
Canopy Containing |  Where Canopy Lower Upper
Common Name Scientific Name Cover (%) (%) Species Found (%) Cover (%) Bound Bound
Native
American bulrush Scirpus americanus 11.3 20.0% 3/15 56.7 12.3 0.0 25.8
fleshy jaumea Jaumea carnosa 6.0 20.0% 3/15 30.0 6.9 0.0 16.0
Hooker's willow Salix hookeriana 19.0 20.0% 3/15 95.0 19.0 3.1 35.9
Lyngby's sedge Carex lyngbyei 17.7 33.3% 5/15 53.0 20.5 0.0 41.3
narrowleaf cattail Typha angustifolia 0.2 6.7% 1/15 3.0 n/a n/a n/a
orache, fat-hen saltbush | Atriplex patula 8.1 40.0% 6/15 20.3 9.9 0.0 26.2
panicled bulrush Scirpus microcarpus 2.7 13.3% 2/15 20.0 n/a n/a n/a
pickleweed Salicornia virginica 2.2 20.0% 3/15 11.0 2.7 0.0 6.5
red alder Alnus rubra 1.7 6.7% 1/15 25.0 n/a n/a n/a
seacoast bulrush Scirpus maritimus 0.3 6.7% 1/15 5.0 n/a n/a n/a
[lseashore saltgrass Distichlis spicata 3.2 20.0% 3/15 16.0 44 0.0 122
||seaside arrow-grass Triglochin maritimum 0.3 6.7% 1/15 5.0 n/a n/a n/a
||seaside plantain Plantago maritima 0.7 6.7% 1/15 10.0 n/a n/a n/a
||softstem bullrush Scirpus tabernaemontani 0.1 6.7% 1/15 2.0 n/a n/a n/a
spike-rush Eleocharis sp. 0.3 6.7% 1/15 5.0 n/a n/a n/a
Canopy Cover, Native 73.9 79.1 107.5 17.8 202.9
Non-Native or Invasive
brass buttons Cotula coronopifolia 0.7 20.0% 3/15 3.7 0.9 0.0 22
Himalayan blackberry Rubus discolor 0.7 6.7% 1/15 10.0 n/a n/a n/a
Canopy Cover, NNI 1.4 53 1.7 0.0 3.8
TOTAL 75.3 84.4 99.1 27.0 175.7
Proportion of non-native or invasive plants (%): 1.9% 6.2% 1.7%
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Table A-21c. Year 3 (2004) Marsh Development at Squally Beach, Transect 1-3 - Cover

Frequency Unbiased |90% Confidence Interval
Average Average
Quadrat Quadrats ~ Average Quadrat
Canopy Containing |  Where Canopy Lower Upper
Common Name Scientific Name Cover (%) (%) Species Found (%) Cover (%) Bound Bound
Native
Canadian sandspurry Spergularia canadensis 0.1 6.3% 1/16 2.0 n/a n/a n/a
entire-leaved gumweed Grindelia integrifolia 0.3 6.3% 1/16 5.0 n/a n/a n/a
fleshy jaumea Jaumea carnosa 1.9 6.3% 1/16 30.0 n/a n/a n/a
orache, fat-hen saltbush | Atriplex patula 4.6 31.3% 5/16 14.6 52 0.2 10.2
pickleweed Salicornia virginica 6.6 43.8% 7/16 15.0 6.8 0.0 14.0
seashore saltgrass Distichlis spicata 15.8 37.5% 6/16 422 22.4 0.0 48.2
||seaside plantain Plantago maritima 0.2 12.5% 2/16 1.8 n/a n/a n/a
spike-rush Eleocharis sp. 0.1 6.3% 1/16 1.0 n/a n/a n/a
Canopy Cover, Native 29.5 43.0 46.8 0.0 101.6
Non-Native or Invasive
brass buttons Cotula coronopifolia 3.3 31.3% 5/16 10.5 6.0 0.0 17.2
Canopy Cover, NNI 33 10.5 6.0 0.0 17.2
TOTAL 32.8 53.5 46.7 2.5 90.8
Proportion of non-native or invasive plants (%): 10.0% 19.6% 12.8%
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Table A-22. Year 3 (2004) Marsh Development at Squally Beach - Change in

Percent Cover, Year 1 to Year 3

Percent of Percent of
Quadrats Percent of Quadrats
with Quadrats with
Decreased with No Increased | Statistical
Speciesb Cover Change Cover Result”
Squally Beach Marsh Transect 1-1
Atriplex patula 29% 29% 42%
Distichlis spicata 13% 54% 33%
Native Grindelia integrifolia 4% 88% 8%
Plantago maritima 8% 79% 13%
Salicornia virginica 8% 46% 46% +
Native Total 13% 17% 71% +
INNI Total 13% 88% 0%
Total (All Species) 13% 17% 71% +
Squally Beach Marsh Transect 1-2
Alnus rubra 0% 93% 7% No Test*
Atriplex patula 67% 13% 20%
Carex lyngbyei 7% 60% 33%
Native Distichlis spicata 7% 73% 20%
Jaumea carnosa 7% 80% 13%
Salicornia virginica 0% 80% 20%
Scirpus americanus 7% 80% 13%
Native Total 27% 0% 73%
INNI Total 40% 47% 13%
Total (All Species) 40% 0% 60%
Squally Beach Marsh Transect 1-3
Atriplex patula 19% 63% 19%
Distichlis spicata 0% 63% 38% +
Native Eleocharis sp. 13% 81% 6%
Jaumea carnosa 0% 94% 6% No Test*
Salicornia virginica 0% 56% 44% +
Native Total 6% 25% 69% +
INNI Cotula coronopifolia 13% 56% 31%
INNI Total 13% 56% 31%
Total (All Species) 6% 19% 75% +

*"+" indicates a significant increase (two-tailed sign test, alpha = 0.05);

"-" indicates a significant decrease; other species are not significantly changed

® Displayed species are species observed in both years - NNI and Native totals include

species observed in either year.

¢ Species with less than three non-zero changes could not be statistically tested.
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Table A-23a. Year 3 (2004) Marsh Development at Squally Beach - Carex Stem Height Collected Data

Quadrats, Transect 1-2
Common Name Scientific Name 1 2 3 4 5 6 7 8 9, 10 11 12 13 14 15
Lyngby's sedge Carex lyngbyei 16, 36.5, 21, 16, 19.5,
27, 31, 18,/21.5, 4,
23,/ 32.5, 14.5, 14.5, 13.5,
13.5/26.5, 37, 16/ 17
17.5, 30.5,
30, 13,
5, 10,
34.5, 34.5
28
Quadrats, C-1
Common Name Scientific Name 1|23
Lyngby's sedge Carex lyngbyei 24, 16, 6.5
19, 14, 14
12.5, 21, 8
9.5, 10/ 9
11, 27, 5
14, 155, 12
21, 20.5, 1.
8.5 30, >|
28.5
Notes:

Stem height in inches

Blank indicates no vegetation was observed in the quadrat
The measurements presented in this table represent the stem height of each plant sampled within the quadrat.

Table A-23b. Year 3 (2004) Marsh Development at Squally Beach - Carex Shoot Density Collected Data

Common Name

Scientific Name

Quadrats, Transect 1-2 I

1 2 3 456 78 9 10 1112131415"

Lyngby's sedge

Carex lyngbyei

4140 36, 32 21 [

Common Name

Scientific Name

Quadrats, C-1 "

1[2]3]

Lyngby's sedge

Carex lyngbyei

30 30 83

Notes:

Shoot density in shoots per quadrat. Quadrats are 0.25 m’ in area.
Blank indicates no vegetation was observed in the quadrat
The measurements presented in this table represent the stem height of each plant sampled within the quadrat.
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Table A-24a. Year 3 (2004) Marsh Development at Squally Beach - Carex Stem Height and Shoot

Density Analysis
Site Squally Beach Squally Beach

Transect Reference 1-2

Total Number of Quadrats 3 15

Number of Quadrats with Carex 3 5
Average of Non-Zero Cells 144 19.9

. Standard Deviation 6.2 5.1

Stem Height a

t-test p-value 0.22

Significantly Different from Reference? NO
Average of Non-Zero Cells 47.7 46.6
Shoot Density Standard Devaiation 30.6 53.7
t-test p-value 0.59
Significantly Different from Reference? NO

? t-test was performed on log-transformed data to approximate normality; p-value is the probability of
obtaining the observed result or a more extreme result, under the null hypothesis of no difference in population
means.

Table A-24b. Year 3 (2004) Marsh Development at Squally Beach - Comparison of Carex Shoot
Density, Years 1 -3

Total Percent ot Total
Total Quadrats with Total Quadrats with
Number of | Decreased |Quadrats with Increased Statistical
Transect Quadrats Shoot Density No Change | Shoot Density Result®
Squa]ly Beach 1-2¢ 15 7% 60% 33% No Slgnlﬁcant
change

Cn n

+" indicates a significant increase (two-tailed sign test, alpha = 0.05);

"o

indicates a significant decrease; other species are not significantly changed
d Comparison between Year 1 (2002) and Year 3 (2004) data.
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Average Frequency Unbiased 90% Confidence
Quadrat Quadrats | Average @ Average
Canopy Containing ~ Where Quadrat Lower Upper
Common Name Scientific Name Cover (%) (%) Species | Found (%) Canopy Bound Bound
Native
Herbs and Forbes
[pluegrass Poa sp. 0.0 0.0% 0/10 n/a n/a n/a n/a
lupine Lupinus sp. 3.6 60.0% 6/10 59 1.9 0.0 4.1
purple-leaved willowherb  Epilobium ciliatum 0.0 0.0% 0/10 n/a n/a n/a n/a
red fescue Festuca rubra 1.3 30.0% 3/10 4.3 0.5 0.0 1.0
willowherb Epilobium sp. 0.8 30.0% 3/10 2.7 0.3 0.0 0.6
Shrubs
|[beaked hazelnut Corylus cornuta 0.0 0.0% 0/10 n/a n/a n/a n/a
common snowberry Symphoricarpos albus 0.0 0.0% 0/10 n/a n/a n/a n/a
dull Oregon-grape Mahonia nervosa 0.1 10.0% 1/10 1.0 n/a n/a n/a
nootka rose Rosa nutkana 0.0 0.0% 0/10 n/a n/a n/a n/a
oceanspray Holodiscus discolor 0.5 10.0% 1/10 5.0 n/a n/a n/a
red-flowering current Ribes sanguineum 0.0 0.0% 0/10 n/a n/a n/a n/a
red-osier dogwood Cornus stolonifera 0.0 0.0% 0/10 n/a n/a n/a n/a
rose Rosa sp. 3.0 40.0% 4/10 7.5 1.3 0.1 24
trailing blackberry Rubus ursinus 0.0 0.0% 0/10 n/a n/a n/a n/a
Trees
Douglas fir Pseudotsuga menziesii 2.2 30.0% 3/10 7.3 1.1 0.0 2.6
red alder Alnus rubra 42 70.0% 7/10 6.0 2.0 0.1 3.9
Scouler's willow Salix scouleriana 12.0 40.0% 4/10 30.0 49 0.8 9.0
Non-Native or Invasive
Herbs and Forbes
[pirds-foot trefoil Lotus corniculatus 11.0 80.0% 8/10 13.8 5.0 0.7 9.4
[[black medick Medicago lupulina 1.6 40.0% 4/10 4.0 0.7 0.0 15
"brome Bromus sp. 0.0 0.0% 0/10 n/a n/a n/a n/a
"bull thistle Cirsium vulgare 2.3 20.0% 2/10 11.5 n/a n/a n/a
Canada thistle Cirsium arvense 1.5 10.0% 1/10 15.0 n/a n/a n/a
cheatgrass Bromus tectorum 0.5 10.0% 1/10 5.0 n/a n/a n/a
colonial bentgrass Agrostis tenuis 29 70.0% 7/10 41 1.2 0.3 2.1
common dandelion Taraxacum officinale 0.0 0.0% 0/10 n/a n/a n/a n/a
common horsetail Equisetum arvense 11.0 50.0% 5/10 22.0 49 0.0 10.0
common rush Juncus effusus 0.3 10.0% 1/10 3.0 n/a n/a n/a
common St. John's-wort Hypericum perforatum 0.0 0.0% 0/10 n/a n/a n/a n/a
common stork's-bill Erodium cicutarium 0.0 0.0% 0/10 n/a n/a n/a n/a
common velvet-grass Holcus lanatus 2.1 40.0% 4/10 5.3 1.0 0.0 2.3
creeping buttercup Ranunculus repens 0.1 10.0% 1/10 1.0 n/a n/a n/a
English plantain Plantago lanceolata 1.0 40.0% 4/10 2.5 0.4 0.0 0.8
hairy catsear Hypochaeris radicata 0.0 0.0% 0/10 n/a n/a n/a n/a
hedge mustard Sisymbrium officinale 0.0 0.0% 0/10 n/a n/a n/a n/a
Japanese knotweed Polygonum cuspidatum 0.1 10.0% 1/10 0.5 n/a n/a n/a
lettuce Lactuca sp. 0.0 0.0% 0/10 n/a n/a n/a n/a
oxeye daisy Chrysanthemum leucanthemum 0.2 10.0% 1/10 2.0 n/a n/a n/a
pea vine Lathyrus sp. 0.0 0.0% 0/10 n/a n/a n/a n/a
perennial ryegrass Lolium perenne 17.4 90.0% 9/10 19.3 74 2.4 123
quackgrass Agropyron repens 0.5 10.0% 1/10 5.0 n/a n/a n/a
rabbitfoot clover Trifolium arvense 0.7 20.0% 2/10 3.5 n/a n/a n/a
red clover Trifolium pratense 1.8 30.0% 3/10 6.0 1.1 0.0 3.0
toad rush Juncus bufonius 0.0 0.0% 0/10 n/a n/a n/a n/a
unclassified-composite unclassified-composite 0.4 20.0% 2/10 1.8 n/a n/a n/a
unclassified-grass unclassified-grass 1.8 40.0% 4/10 4.5 0.8 0.0 1.9
unclassified-herb unclassified-herb 0.1 10.0% 1/10 0.5 n/a n/a n/a
unclassified-wheat unclassified-wheat 0.0 0.0% 0/10 n/a n/a n/a n/a
white clover Trifolium repens 0.7 30.0% 3/10 22 0.3 0.0 0.8
white sweet-clover Melilotus alba 33.2 100.0% 10/10 33.2 16.7 4.0 29.3
yarrow Achillea millefolium 0.1 10.0% 1/10 0.5 n/a n/a n/a
yellow salsify Tragopogon dubius 0.0 0.0% 0/10 n/a n/a n/a n/a
Shrubs
Himalayan blackberry Rubus discolor 3.2 40.0% 4/10 7.9 2.1 0.0 7.0
Scot's broom Cytisus scoparius 0.4 20.0% 2/10 2.0 n/a n/a n/a
Total Herbs 95.9 100.0% 10/10 95.9 38.7 222 55.1
Total Shrubs 7.6 70.0% 7/10 10.8 3.2 0.9 5.4
Total Trees 6.4 80.0% 8/10 8.0 2.7 0.9 4.4
Total NNI 94.6 100.0% 10/10 94.6 38.1 21.8 54.5
Total Native 27.7 100.0% 10/10 27.7 13.5 3.0 23.9
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Table A-26. Year 3 (2004) Riparian Development at Squally Beach, Transect 2 - Collected Data

Average Average % Quadrats, Transect 2
Common Name Scientific Name % Cover | WhereFound | 1 [ 2 [ 3 | 4 [ 5[ 6| 7] 8] 9] 10

Corresponding quadrat in year of origin (Year 1 - 2002) 23 2 4 6 9 11 25 14 17 18
Native

Emergents
American bulrush Scirpus americanus 0.7 7.0 7
Lyngby's sedge Carex lyngbyei 0.7 7.0 7

Herbs and Forbes
sicklekeel lupine |Lupinus albicaulis | 0.2| 2.0| 2

Shrubs
beaked hazelnut Corylus cornuta 0.7 3.5 2l 5
currant Ribes sp. 1.0 10.0 10
Indian plum Oemleria cerasiformis 1.5 7.5 5 10
oceanspray Holodiscus discolor 5.0 50.0 50
red-osier dogwood Cornus stolonifera 5.0 16.7 35 5 10
rose Rosa sp. 11.8 29.5 2 1 65 50
salal Gaultheria shallon 0.5 5.0 5

Trees
Douglas fir Pseudotsuga menziesii 3.0 30.0 30
Hooker's willow Salix hookeriana 38.0 475| 40/ 80 85 85 10 10 60 10
lodgepole pine Pinus contorta 2.7 13.5 25 2
red alder Alnus rubra 43.6 54.5| 60 1 60/ 9 50 10 80 85
western hemlock Tsuga heterophylla 0.1 1.0 1
Non-Native or Invasive (NNI)

Herbs and Forbes
Japanese knotweed Polygonum cuspidatum 22 11.0 2| 20
white sweet-clover Melilotus alba 0.0 0.0 0
non-natives/invasives 81.3 813 8 90 95 98/ 85 95 5 100/ 70 90

Shrubs
Himalayan blackberry |Rubus discolor 15.8 17.6 4 2 25 2 25 25 35 10 30
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Average Frequency Unbiased | 90% Confidence Interval
Quadrat Quadrats Average Average
Canopy Containing Where Quadrat Lower Upper
Common Name Scientific Name Cover (%) (%) Species Found (%) Canopy Bound Bound
Native
Emergents
American bulrush Scirpus americanus 0.7 10.0% 1/10 7.0 n/a n/a n/a
Lyngby's sedge Carex lyngbyei 0.7 10.0% 1/10 7.0 n/a n/a n/a
Herbs and Forbes
sicklekeel lupine Lupinus albicaulis 0.2 10.0% 1/10 2.0 n/a n/a n/a
" Shrubs
beaked hazelnut Corylus cornuta 0.7 20.0% 2/10 3.5 n/a n/a n/a
currant Ribes sp. 1.0 10.0% 1/10 10.0 n/a n/a n/a
Indian plum Oemleria cerasiformis 1.5 20.0% 2/10 7.5 n/a n/a n/a
oceanspray Holodiscus discolor 5.0 10.0% 1/10 50.0 n/a n/a n/a
red-osier dogwood Cornus stolonifera 5.0 30.0% 3/10 16.7 5.9 0.0 14.7
rose Rosa sp. 11.8 40.0% 4/10 29.5 36.7 0.0 167.5
salal Gaultheria shallon 0.5 10.0% 1/10 5.0 n/a n/a n/a
Trees
Douglas fir Pseudotsuga menziesii 3.0 10.0% 1/10 30.0 n/a n/a n/a
Hooker's willow Salix hookeriana 38.0 80.0% 8/10 47.5 44.2 7.1 81.3
lodgepole pine Pinus contorta 2.7 20.0% 2/10 13.5 n/a n/a n/a
red alder Alnus rubra 43.6 80.0% 8/10 54.5 87.6 0.0 219.2
western hemlock Tsuga heterophylla 0.1 10.0% 1/10 1.0 n/a n/a n/a
Non-Native or Invasive
Herbs and Forbes
Japanese knotweed Polygonum cuspidatum 22 20.0% 2/10 11.0 n/a n/a n/a
white sweet-clover Melilotus alba 0.1 10.0% 1/10 0.5 n/a n/a n/a
unknown unknown 81.3 100.0% 10/10 81.3 102.0 39.1 164.8
Shrubs
Himalayan blackberry Rubus discolor 15.8 90.0% 9/10 17.6 20.2 1.3 39.1
Total Herbs 105.6 39.5 171.8
Total Shrubs 65.4 0.0 148.5
Total Trees 101.9 37.8 165.9
Total NNI 102.1 75.4 128.8
Total Native 117.9 77.7 158.2
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Sample Type Sample No. Grand
Order Family 1 2 3 4 5 Total
Amphipoda |(not identified) 2 11 8 13 1 35
Araneae (not identified) 1 1
Diptera Chironomidae 1 1
Ephydridae 3 12 1 66 82
Rhagionidae 3 20 2 2 4 31
Tipulidae 1 5 3 1 10
Hemiptera Saldidae 1 2 3 2 8
Hymenoptera |Formicidae 1 1 3 5
(not identified) 7 1 8
Opiliones Phalangiidae 1 1
Unknown (not identified) 1 1 2
|Grand Total 12 26 32 18 20 76 184
Table A-28b. Year 3 (2004) Invertebrate Presence at Squally Beach - Substrate Samples
[[Sample Type Sample No. Grand
[[Order Family 1 2 3 4 5 Total |
[None of
[[Grand Total 0 0 0 0 0 0 0|f
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Common Name | Scientific Name | Total | Winter | Spring [Summer| Fall
American crow Corvus brachyrhynchos 37 11 5 18 3
American goldfinch Carduelis tristis 5 2 3
American robin Turdus migratorius 2 2
/American wigeon Anas americana 305 33 197 75|
Anna's hummingbird Calypte anna 1 1
bald eagle Haliaeetus leucocephalus 1 1
band-tailed pigeon Columba fasciata 1 1
Barrow's goldeneye Bucephala islandica 6 o
belted kingfisher Ceryle alcyon 5 2
black-capped chickadee Poecile atricapilla 7 1 2 4
bufflehead Bucephala albeola 7 3 2
bushtit Psaltriparus minimus 1 1
Canada goose Branta canadensis 75 7 19 49
Caspian tern Sterna caspia 13 6 7
common goldeneye Bucephala clangula 9 5 4
common merganser Mergus merganser 1 1
cormorant Phalacrocorax sp. 13 13
crow Corvus sp. 19 16 3
double-crested cormorant  Phalacrocorax auritus 47 1 17 29
downy woodpecker Picoides pubescens 1 1
European starling Sturnus vulgaris 10 8 2
gadwall Anas strepera 22 16 6
glaucous-winged gull Larus glaucescens 33 8 14 10 1
great blue heron Ardea herodias 11 3 8
green-winged teal Anas crecca 6 1 4 1
horned grebe Podiceps auritus 1 1
house finch Carpodacus mexicanus 6 1 5
house wren Troglodytes aedon 1 1
killdeer Charadrius vociferus 1 1
mallard Anas platyrhynchos 52 27 25
Northern pintail Anas acuta 2 2
orange-crowned warbler Vermivora celata 3 3
peregrine falcon Falco peregrinus 1 1
pied-bill grebe Podilymbus podiceps 1 1
purple martin Progne subis 19 13 6
red-breasted merganser Mergus serrator 3 3
red-shafted flicker Colaptes auratus cafer 1 1
red-tailed hawk Buteo jamaicensis 1 1
red-winged blackbird Agelaius phoeniceus 1 1
rock dove Columba livia 5 5
ruddy duck Oxyura jamaicensis 1 1
song sparrow Melospiza melodia 18 1 7 9 1
spotted sandpiper Actitis macularia 5 1 4
spotted towhee Pipilo maculatus 1 1
Steller's jay Cyanocitta stelleri 4 2 2
surf scoter Melanitta perspicillata 1 1
tree swallow Tachycineta bicolor 2 2
western gull Larus occidentalis 1 1
western sandpiper Calidris mauri 50 50
white-crowned sparrow Zonotrichia leucophrys 1 1
Wilson's warbler Wilsonia pusilla 2 1 1

TOTAL 822 37 268 419 98|

Notes:

Blank indicates no bird was observed.

Winter = December to February

Spring = March to May

Summer = June to August

Fall = September to November
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Date Common Name Scientific Name Ci ﬁ =l A i &= 'E_ _é__g__z_ _E__Z_ _3 Comments
1/30/2004 | American crow Corvus brachyrhynchos U 11 H x x| | | | ]
bald eagle Haliaeetus leucocephalus U 1H x X immature
bufflehead Bucephala albeola M 1H x x foraging
bufflehead Bucephala albeola F| 2/H x x foraging
Canada goose Branta canadensis U 7H x X
common goldeneye Bucephala clangula M 2 H x X
common goldeneye Bucephala clangula F| 3/H x X
double-crested cormorant Phalacrocorax auritus Ul 1 H x X X
glaucous-winged gull Larus glaucescens U 8 H x X
song sparrow Melospiza melodia M 1 H x x X singing
3/25/2004 American crow Corvus brachyrhynchos U 2H|x x X | x| X perching
American robin Turdus migratorius U 1H x X
American wigeon Anas americana M 3 H x x foraging
American wigeon Anas americana F| 3/H x x foraging
bufflehead Bucephala albeola F| 1/H x x foraging
bufflehead Bucephala albeola M 1H x x foraging
common goldeneye Bucephala clangula M 2 H x x foraging
common goldeneye Bucephala clangula F| 2/H x x foraging
horned grebe Podiceps auritus U 1H x x foraging
mallard Anas platyrhynchos M 2 H x x loafing
mallard Anas platyrhynchos F| 2/H x x loafing
Northern pintail Anas acuta M 1H x X
Northern pintail Anas acuta F| 1/H x X
red-breasted merganser Mergus serrator M 1H x loafing, sleeping; ? On ID
red-breasted merganser Mergus serrator F| 1/H x x foraging
song sparrow Melospiza melodia U 1 H x X foraging
4/13/2004 American crow Corvus brachyrhynchos U 2H|x x X | X calling
American robin Turdus migratorius U 1H|x x X
American wigeon Anas americana M 12 H x x foraging
American wigeon Anas americana F| 10| H x x foraging
belted kingfisher Ceryle alcyon U 1H X X
black-capped chickadee Poecile atricapilla M 1H x| x X | X breeding song
gadwall Anas strepera F| 4/ H x X
gadwall Anas strepera M 8 H x X
glaucous-winged gull Larus glaucescens U 3 H x X
green-winged teal Anas crecca M 1H x X resting
killdeer Charadrius vociferus U 1H x X foraging
mallard Anas platyrhynchos M 3 H x x |foraging
mallard Anas platyrhynchos F| 3/H x x |foraging
orange-crowned warbler Vermivora celata M 2 H X out of study area - across rd on forest slope
song sparrow Melospiza melodia M 2 H x| x X | X
spotted sandpiper Actitis macularia U 1 H x X foraging
4/29/2004 American goldfinch Carduelis tristis U 2M|x x X
American wigeon Anas americana U 5M x x |male & female
belted kingfisher Ceryle alcyon U 1M|x x
Canada goose Branta canadensis U 1M x
Crow Corvus sp. U 10M x X
double-crested cormorant Phalacrocorax auritus Ul 1M x X
European starling Sturnus vulgaris U 2 M x X
gadwall Anas strepera U 2 M x x |male & female
glaucous-winged gull Larus glaucescens U 2 M X
glaucous-winged gull Larus glaucescens U 6M x X X
house finch Carpodacus mexicanus U 1M|x x number unknown
mallard Anas platyrhynchos Ul 6M x X x 'male & female
red-breasted merganser Mergus serrator F| 1M x
song sparrow Melospiza melodia M 1M X
western sandpiper Calidris mauri U 50 M x X ~50; feeding and loafing on logs
white-crowned sparrow Zonotrichia leucophrys M 1M x x
5/21/2004 belted kingfisher Ceryle alcyon F| 1|lH x x X fishing from alders E of site
Canada goose Branta canadensis U 7 H x X
Caspian tern Sterna caspia U 3 H x
common merganser Mergus merganser M 1H x X loafing
Crow Corvus sp. U 6 H x X X
double-crested cormorant Phalacrocorax auritus U 16 H x X x |foraging; loafing; drying wings
European starling Sturnus vulgaris U 5H x X X foraging
glaucous-winged gull Larus glaucescens U 2 H x X
great blue heron Ardea herodias U 2H x X landed in madrones on bluff
mallard Anas platyrhynchos U| 3 H x ducklings
mallard Anas platyrhynchos F 2 H x X x |1 fem. w/ 3 sm. Ducklings
mallard Anas platyrhynchos M 2 H x X x foraging
orange-crowned warbler Vermivora celata U 1H x
peregrine falcon Falco peregrinus U 1H x X bombed by martins
purple martin Progne subis U 12 H| x  x X 12-16 counted; using nest boxes
red-winged blackbird Agelaius phoeniceus M 1H x x singing
song sparrow Melospiza melodia M 1H X X singing
Steller's jay Cyanocitta stelleri Ul 1 H x scolding
Wilson's warbler Wilsonia pusilla M 1 H x x X scolding me
5/26/2004 American crow Corvus brachyrhynchos Ul 1M x X
Canada goose Branta canadensis U 11'M x x | x | x 3 goslings
Caspian tern Sterna caspia U 3 M x X
European starling Sturnus vulgaris U 1M x X
gadwall Anas strepera U 2 M x X
glaucous-winged gull Larus glaucescens U 1M x X
great blue heron Ardea herodias Ul 1M x x X
mallard Anas platyrhynchos F 1M x X
mallard Anas platyrhynchos M 3 M x X
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purple martin Progne subis U 1M X
song sparrow Melospiza melodia M 2 M x| x X Singing
Steller's jay Cyanocitta stelleri U 1M X X Scolding
6/28/2004 American crow Corvus brachyrhynchos U 10 H| x  x X
American goldfinch Carduelis tristis M 1H x x X
Canada goose Branta canadensis U 40 H| x  x X X juveniles & adults
Caspian tern Sterna caspia U 7H x X x | circling & squawking
double-crested cormorant Phalacrocorax auritus U 3 H x x foraging
European starling Sturnus vulgaris U 1H x X
gadwall Anas strepera U 6 H x X juveniles & adults
glaucous-winged gull Larus glaucescens U 3 H
house finch Carpodacus mexicanus M 1H X X
mallard Anas platyrhynchos U 10 H x X X X
song sparrow Melospiza melodia M 1H X X
tree swallow Tachycineta bicolor U 1H x X bird flew into nest box - 7th from left. Quick ID - not
100% sure
6/29/2004 American crow Corvus brachyrhynchos U 8 L x X X
American goldfinch Carduelis tristis U 2 L|x x X
American wigeon Anas americana U 8 L x X
band-tailed pigeon Columba fasciata Ul 1L x X
European starling Sturnus vulgaris U 1L X X
glaucous-winged gull Larus glaucescens U 2L x X X
great blue heron Ardea herodias U 4L x X
house finch Carpodacus mexicanus U 2L X X
house wren Troglodytes aedon U 1L X X ?O0nID
mallard Anas platyrhynchos F| 4/ L x X
purple martin Progne subis U 6 L|x x X | X
song sparrow Melospiza melodia U 2L X X
tree swallow Tachycineta bicolor U 1 L x X | X using nest box on piling
8/27/2004 bushtit Psaltriparus minimus U 1L X X
Canada goose Branta canadensis U 9L x X landed ~200 yds away on mud
cormorant Phalacrocorax sp. U 13 L x X
Crow Corvus sp. U 1L x X
great blue heron Ardea herodias U 1L x X
house finch Carpodacus mexicanus U 1L X X
rock dove Columba livia U| 5 L x X
song sparrow Melospiza melodia U 2L x X 1 singing
9/20/2004 American wigeon Anas americana U 64 H x X
black-capped chickadee Poecile atricapilla U 2H X X
double-crested cormorant Phalacrocorax auritus U 11 H x X loafing, drying wings
glaucous-winged gull Larus glaucescens U 2 H x X X
great blue heron Ardea herodias U 2 H x X 1 preening; loafing
green-winged teal Anas crecca U 4H x X
house finch Carpodacus mexicanus U 1H|x x X
mallard Anas platyrhynchos M 3 H x X
mallard Anas platyrhynchos F 2 H x X
song sparrow Melospiza melodia U 2H|x x X | X
spotted sandpiper Actitis macularia U 4H|x x X | X calling
spotted towhee Pipilo maculatus U 1H X X
Steller's jay Cyanocitta stelleri U 2H X X
Wilson's warbler Wilsonia pusilla U 1 H x X 1st yea bird
9/30/2004 American wigeon Anas americana U 125 H| x | x X
belted kingfisher Ceryle alcyon U 2H|x x X | X x |~15 loafing on logs; most head in wing
Crow Corvus sp. U 2H X
double-crested cormorant Phalacrocorax auritus U| 15 H x
downy woodpecker Picoides pubescens U 1H X X heard twice
glaucous-winged gull Larus glaucescens U 3 H|x x X
great blue heron Ardea herodias Ul 1 H x X
mallard Anas platyrhynchos M 4H x x X x |3 loafing on logs
mallard Anas platyrhynchos F' 2H x x X
red-shafted flicker Colaptes auratus cafer U 1H X X
ruddy duck Oxyura jamaicensis M 1H X x |non-breeding plumage and foraging, w/ wigeons
song sparrow Melospiza melodia U 2 H|x x X singing
11/12/2004 American crow Corvus brachyrhynchos Ul 3 H x x X
American wigeon Anas americana U 75 H| x x X X
Anna's hummingbird Calypte anna U 1H x X Foraging on Lathyrus
Barrow's goldeneye Bucephala islandica M 3 H x
Barrow's goldeneye Bucephala islandica F 3 H x
black-capped chickadee Poecile atricapilla U 4H|x x
bufflehead Bucephala albeola F 1 H x X
bufflehead Bucephala albeola M 1H x X
glaucous-winged gull Larus glaucescens U 1H x
green-winged teal Anas crecca M 1H x X
pied-bill grebe Podilymbus podiceps Ul 1 H x X
red-tailed hawk Buteo jamaicensis Ul 1 H x X Pale juvenile, sitting on telephone wire, foraging on
site
song sparrow Melospiza melodia U 1H X
surf scoter Melanitta perspicillata F| 1/H x x |Foraging; brought up what looked like a mussel
western gull Larus occidentalis U 1 H x X
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Table A-31a. Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Middle Waterway (Simpson/Trustees) (South Marsh Area)

Vegetated
Area ([Percent| Area
Flag (sq. ft.) | Cover | (sq.ft.) Dominant Species
MA 3 50 2 |Salicornia virginica
MB 586 95 557 |Salicornia virginica
MC 15 95 14 |Deschampsia caespitosa
MD 16 95 15 |Deschampsia caespitosa, Distichlis spicata
ME 65 80 52 |Deschampsia caespitosa, Atriplex patula
MF 163 85 139 |Deschampsia caespitosa, Atriplex patula
MG 853 55 469 |Salicornia virginica
MH 1,390 60 834 |(Salicornia virginica
MI 571 75 428 |Spergularia canadensis
M] 603 75 452 |Atriplex patula, Spergularia canadensis
MK 193 25 48 |Atriplex patula, Spergularia canadensis, Salicornia virginica
ML 233 20 47 |Salicornia virginica
MM 614 20 123 |Salicornia virginica
MN 167 20 33 |Eleocharis sp.
MO 496 70 347 |Eleocharis sp.
MP 276 40 110 |Salicornia virginica
MQ 57 60 34 |Salicornia virginica
MR 105 35 37 |Atriplex patula
MS 60 30 18 |Salicornia virginica, Eleocharis sp.
MT 10 65 7 |Salicornia virginica, Eleocharis sp.
MU 12 60 7 |Distichlis spicata, Eleocharis sp.
MV 393 75 295 |Salicornia virginica
MW 1,635 25 409 |Salicornia virginica
MX 488 90 439 |Salicornia virginica, Distichlis spicata, Sperqularia canadensis
MY 343 90 309 |Salicornia virginica, Distichlis spicata
MZ 3 35 1 |Scirpus maritimus
Total (sq. ft.) 9,350 5,226
Total (acres) 0.21 0.12
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Table A-31b. Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Middle Waterway (Simpson/Trustees) (Center Marsh Area)

Vegetated
Area ([Percent| Area
Flag (sq. ft.) | Cover | (sq.ft.) Dominant Species
MA 153 85 130 |Atriplex patula, Salicornia virginica
MB 675 25 169 |Salicornia virginica
MC 660 50 330 |Deschampsia caespitosa, Distichlis spicata, Aira sp.
MD 138 80 110 |Deschampsia caespitosa, Atriplex patula, Salicornia virginica
ME 3 65 2 |Salicornia virginica
MF 9 80 7 |Atriplex patula
MG 377 80 302 |Atriplex patula, Spergularia canadensis, Salicornia virginica
MH 365 40 146 |Salicornia virginica
MI 301 50 151 |Salicornia virginica, Eleocharis sp.
M] 438 60 263 |Salicornia virginica
MK 42 35 15 |Spergularia canadensis
ML 13 80 10 |Scirpus americanus
MM 196 25 49 |Deschampsia caespitosa
MN 204 90 184 |Distichlis spicata
MO 398 85 338 |Distichlis spicata, Salicornia virginica, Atriplex patula
MP 6 25 2 |Eleocharis sp.
MQ 45 25 11 |Deschampsia caespitosa
MR 27 55 15 |Scirpus maritimus
MS 29 25 7 |Salicornia virginica
MT 109 40 44 |Salicornia virginica, Atriplex patula
MU 4 50 2 |Atriplex patula
MV 33 25 8 |Atriplex patula
MW 26 65 17 |Salicornia virginica, Atriplex patula
MX 113 40 45 |Eleocharis sp.
MY 81 35 28 |Deschampsia caespitosa, Atriplex patula
MZ 961 25 240 |Salicornia virginica, Atriplex patula
Total (sq. ft.) 5,406 2,625
Total (acres) 0.12 0.06
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Table A-31c. Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Middle Waterway (Simpson/Trustees) (North Marsh Area)

Vegetated
Area ([Percent| Area
Flag (sq. ft.) | Cover | (sq.ft.) Dominant Species
MA 91 25 23 |Salicornia virginica, Atriplex patula, Deschampsia caespitosa
MB 173 25 43 |Salicornia virginica, Atriplex patula
MC 245 80 196 |Distichlis spicata
MD 500 30 150 |Salicornia virginica
ME 767 75 575 |Salicornia virginica, Atriplex patula
MF 1,184 40 474 |Salicornia virginica
MG 391 55 215 |Eleocharis sp.
MH 128 60 77 |Deschampsia sp.
MI 457 60 274 |Deschampsia sp.
M] 354 70 248 |Gnaphalium microcephalum, Atriplex patula, Deschampsia caespitosa, Rosa sp.
MK 681 90 613 |Salicornia virginica
ML 140 50 70 |Salicornia virginica, Atriplex patula, Spergularia canadensis
MM 211 40 84 |Distichlis spicata
MN 62 80 50 |Gnaphalium microcephalum, Distichlis spicata, Rosa sp.
MO 480 75 360 |Distichlis spicata, Aira sp.
MP 215 80 172 |Distichlis spicata
MQ 86 90 77 |Gnaphalium microcephalum, Distichlis spicata
MR 462 90 416 |Distichlis spicata, Atroplex patula
MS 1,049 90 944 |Salicornia virginica, Distichlis spicata
MT 8 55 4 |Distichlis spicata
MU 134 80 107 |Salicornia virginica, Spergularia canadensis
MV 152 50 76 |Salicornia virginica
MW 26 75 20 |Salicornia virginica, Plantago maritima
MX 13 90 12 |Salicornia virginica, Plantago maritima
MY 463 40 185 |Salicornia virginica
MZ 76 50 38 |Salicornia virginica
Total (sq. ft.) 8,548 5,503
Total (acres) 0.20 0.13
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Table A-31d. Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Middle Waterway (Simpson/Trustees) (North Lobe Marsh

Area)
Vegetated
Area ([Percent| Area
Flag (sq. ft.) | Cover | (sq.ft.) Dominant Species
MA 1,430 40 572 |Salicornia virginica, Sperqularia sp.
MB 93 40 37 |Salicornia virginica
MC 89 20 18 |Salicornia virginica, Spergularia sp.
MD 362 85 308 |Spergularia sp., Plantago maritima
ME 85 80 68 |Spergularia sp., Atriplex patula
MF 910 50 455 |Salicornia virginica, Sperqularia sp.
MG 21 [ 100 21 |Salicornia virginica
MH 22 [ 100 22 |Salicornia virginica
MI 71 80 57 |Plantago maritima
M] 44 20 9 |Spergularia sp.
MK point 80 1 |Salicornia virginica, Atriplex patula
ML 1,114 70 780 |Salicornia virginica
MM 16 30 5 |Salicornia virginica, Atriplex patula
MN 26 75 20 |Salicornia virginica, Atriplex patula
MO 39 25 10 |Salicornia virginica
MP 280 80 224 |Distichlis spicata
MQ 159 | 100 159 |Distichlis spicata
MR 38 95 36 |Distichlis spicata
MS 27 95 26 |Distichlis spicata, Juncus balticus
MT 129 75 97 |Distichlis spicata
MU 22 30 7 |Atriplex patula
Total (sq. ft.) 4,977 2,929
Total (acres) 0.11 0.07
Total Year 3 Vegetated Marsh Area:
(sq.ft.) 16,282
(acres) 0.37
For comparison:
Total Year 1 Vegetated Marsh Area:
(sq.ft.) 4,683
(acres) 0.11
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Table A-31e. Year 3 (2004) Marsh and Riparian Areal Cover by Polygon at Middle Waterway (Simpson/Trustees) (Riparian Area)

Vegetated
Area |Percent| Area

Flag (sq. ft.) | Cover | (sq. ft.) Dominant Species

RA 9,433 75 7,075 |Populus balsamifera, Pseudotsuga menziesii, Rosa sp.

RB 29,239 60 17,543 |Populus balsamifera, Pinus contorta, Thuja plicata, Rosa sp., Holodiscus discolor, Gnaphalium

microcephalum, Fragaria sp., Arctostaphylos uva-ursi, Buddeja davidii

RC 11,082 100 11,082 |Pinus contorta, Buddeja davidii, Rubus discolor, grasses

RD 258 25 65 |Gnaphalium microcephalum
Total (sq. ft.) 50,012 35,765
Total (acres) 1.15 0.82

For comparison:

Total Year 1 Vegetated Riparian Area:
(sq.ft.) 40,748
(acres) 0.94
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Table A-32. Quadrat Locations Along Marsh Transects at Middle Waterway (Simpson/Trustees)

Marsh Transect 1-1 Marsh Transect 1-2 Riparian Transect 2
Distance Along Distance Along Distance Along
Quadrat Transect (ft) Quadrat Transect (ft) Quadrat Transect (ft)

1 115 1 24 1 115
2 117 2 51 2 122
3 177 3 79 3 177
4 271 4 106 4 271
5 273 5 133 5 342
6 327 6 160 6 370
7 342 7 187 7 378
8 370 8 428
9 378 9 447
10 428 10 473
11 444 11 637
12 447 12 690
13 453 13 744
14 473 14 748
15 600 15 827
16 603 16 986
17 637

18 690

19 702
20 715
21 744
22 748
23 922
24 986
25 1085
26 1229
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Table A-33. Year 1 (2002) Marsh Development at Middle Waterway (Simpson/Trustees), Transect 1-1 - Cover

Average Frequency Unbiased 90% Confidence
Quadrat Quadrats = Average = Average
Canopy Containing  Where Quadrat Lower Upper
Common Name Scientific Name Cover (%) (%) Species  Found (%) Canopy Bound Bound
Native
American bulrush Scirpus americanus 0.1 4.3% 1/23 3.0 n/a n/a n/a
pickleweed Salicornia virginica 1.2 8.7% 2/23 14.0 n/a n/a n/a
Canadian sand-spurry  Spergularia canadensis 5.7 34.8% 8/23 16.4 11.6 0.0 32.2
orache, fat-hen saltbush  Atriplex patula 3.7 43.5% 10/23 8.4 3.5 1.3 5.7
seashore saltgrass Distichlis spicata 8.9 21.7% 5/23 41.0 9.4 1.9 16.8
Canopy Cover, Native 19.6 34.7 242 6.6 41.7
Non-Native or Invasive
(none) 0.0 0.0% 0/23 n/a n/a n/a n/a
Canopy Cover, NNI 0.0 0.0
TOTAL 19.6 34.7 242 6.6 41.7
[Proportion of non-native or invasive plants (%): 0.0% 0.0% 0.0%
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Table A-34a. Year 3 (2004) Marsh Development at Middle Waterway (Simpson/Trustees), Transect 1-1 - Collected Data

A uA erase Quadrats, Transect 1-1
verage | % Where
Common Name Scientific Name |% Cover| Found | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26

Corresponding quadrat in year of origin (Year 1 - 2002) 1.2 3 4 5|6 78 9 10 11 1213 14 1516 17 18 19 20 21 22 |n/a 23 n/an/a
Percent of quadrat situated within herbivory exclusion device 0, 0 00 00 0 O O O 0100 100 100 100 100|100 100/100, O O 0/1000 O O O 0O O
Native

American bulrush Scirpus americanus 0.4 10.0 10

Canadian sandspurry |[Spergularia canadensis 2.4 7.0 15 10, 100 5 100 1 2 5 5

orache, fat-hen Atriplex patula 3.0 7.1 3 1 1 <0.5 1 10 2 15 10 30, 5
pickleweed Salicornia virginica 10.9 15.8 20 3/ 10/ 2 5 3 5 1 40 2 2 2 2 50 2 45 80 10
seashore saltgrass Distichlis spicata 20.4 66.4 40 100 95 100 95 10/ 90 1

seaside plantain Plantago maritima 1.3 16.5 3 30

Non-Native or Invasive'

(none) | 0.0| 0.0|

Table A-34b. Year 3 (2004) Marsh Development at Middle Waterway (Simpson/Trustees), Transect 1-2 - Collected Data

Common Name

Scientific Name

Average
% Cover

Average

Quadrats, Transect 1-2

% Where
Found

1|12 (3]|4|5]|]6]|7

Percent of quadrat situated within herbivory exclusion device

Of of of of of 0 0

Native

Canadian sandspurry |[Spergularia canadensis 13.1 30.7 200 70| 2
orache, fat-hen Atriplex patula 4.0 28.0 28
[pickleweed Salicornia virginica 1.6 28 3 1 2 5
Non-Native or Invasive'

(none) | 0.0 0.0
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Table A-35a. Year 3 (2004) Marsh Development at Middle Waterway (Simpson/Trustees), Transect 1-1 - Cover

Frequency Unbiased 90% Confidence Interval

Average Average

Quadrat Quadrats Average Quadrat

Canopy Containing Where Canopy Lower Upper

Common Name Scientific Name Cover (%) (%) Species Found (%) | Cover (%) Bound Bound

Native
American bulrush Scirpus americanus 0.4 4.0% 1/25 10.0 n/a n/a n/a
Canadian sandspurry Spergularia canadensis 2.5 36.0% 9/25 7.0 2.8 0.8 49
orache, fat-hen saltbush | Atriplex patula 3.1 44.0% 11/25 7.1 3.6 0.0 7.3
pickleweed Salicornia virginica 114 72.0% 18/25 15.8 11.6 24 20.8
seashore saltgrass Distichlis spicata 21.2 32.0% 8/25 66.4 46.5 0.0 121.2
"seaside plantain Plantago maritima 1.3 8.0% 2/25 16.5 n/a n/a n/a
(|  Canopy Cover, Native 40.0 100.0% 25/25 50.0 49.1 18.8 794
[[Non-Native or Invasive
"(none) 0.0 0.0% 0/25 n/a n/a n/a n/a
|| Canopy Cover, NNI 0.0 0.0
( TOTAL 40.0 50.0 49.1 18.8 79.4
[[Proportion of non-native or invasive plants (%): 0.0% 0.0% 0.0%
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Table A-35b. Year 3 (2004) Marsh Development at Middle Waterway (Simpson/Trustees), Transect 1-2 - Cover

Frequency Unbiased | 90% Confidence Interval
Average Average
Quadrat Quadrats Average Quadrat
Canopy Containing Where Canopy Lower Upper
Common Name Scientific Name Cover (%) (%) Species Found (%) @ Cover (%) Bound Bound
Native
Canadian sandspurry Spergularia canadensis 13.1 42.9% 3/7 30.7 30.7 0.0 135.1
orache, fat-hen saltbush  Atriplex patula 4.0 14.3% 1/7 28.0 n/a n/a n/a
ickleweed Salicornia virginica 1.6 57.1% 4/7 2.8 1.7 0.0 33
Canopy Cover, Native 18.7 100.0% 7/7 32.8 26.1 0.0 84.9
Non-Native or Invasive
(none) 0.0 0.0% 0/7 n/a n/a n/a n/a
Canopy Cover, NNI 0.0 0.0
TOTAL 18.7 32.8 26.1 0.0 84.9
[Proportion of non-native or invasive plants (%): 0.0% 0.0% 0.0%
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Table A-36. Year 3 (2004) Marsh Development at Middle Waterway
(Simpson/Trustees) - Change in Percent Cover, Year 1 to Year 3

Percent of Percent of
Quadrats Percentof Quadrats
with Quadrats with
Decreased  with No  Increased | Statistical
Species” Cover Change Cover Result’
Middle Waterway Marsh Transect 1-1
Atriplex patula 35% 35% 30%
Distichlis spicata 0% 65% 35% +
Native Salicornia virginica 4% 30% 65% +
Scirpus americanus 0% 96% 4% No Test
Spergularia canadensis 30% 48% 22%
Native Total 22% 17% 61%
Total (All Species) 22% 17% 61%

#"4+" indicates a significant increase (two-tailed sign test, alpha = 0.05);

® Displayed species are species observed in both years - NNI and Native totals include

species observed in either year.

-" indicates a significant decrease; other species are not significantly changed

“ Species with less than three non-zero changes could not be statistically tested.
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Table A-37. Year 1 (2002) Riparian Development at Middle Waterway (Simpson/Trustees), Transect 2 - Cover

Year 3 (2004) Monitoring Report

for Commencement Bay Habitat Restoration Sites

Average Frequency Unbiased | 90% Confidence Interval
Quadrat Quadrats Average Average
Canopy Containing Where Quadrat Lower Upper
Common Name Scientific Name Cover (%) (%) Species Found (%) Canopy Bound Bound
Native
Herbs and Forbes
lupine Lupinus sp. 14 33.3% 5/15 4.3 1.6 0.0 4.0
strawberry Fragaria sp. 11.3 73.3% 11/15 15.5 12.9 4.1 21.6
Shrubs
common snowberry Symphoricarpos albus 2.8 20.0% 3/15 14.0 32 0.0 7.8
kinnikinnick Arctostaphylos uva-ursi 13.7 26.7% 4/15 51.3 14.5 1.3 27.8
nootka rose Rosa nutkana 13 6.7% 1/15 20.0 n/a n/a n/a
oceanspray Holodiscus discolor 0.7 6.7% 1/15 10.0 n/a n/a n/a
rose Rosa sp. 9.4 40.0% 6/15 23.5 13.4 0.0 35.6
trailing blackberry Rubus ursinus 0.2 6.7% 1/15 3.0 n/a n/a n/a
vine maple Acer circinatum 0.3 6.7% 1/15 5.0 n/a n/a n/a
Trees
bigleaf maple Acer macrophyllum 0.3 6.7% 1/15 5.0 n/a n/a n/a
black cottonwood Populus balsamifera 10.0 40.0% 6/15 25.0 11.9 0.0 24.6
Douglas fir Pseudotsuga menziesii 1.0 6.7% 1/15 15.0 n/a n/a n/a
lodgepole pine Pinus contorta 0.3 6.7% 1/15 5.0 n/a n/a n/a
madrone Arbutus menziesii 0.5 20.0% 3/15 23 0.5 0.0 13
Scouler's willow Salix scouleriana 5.0 6.7% 1/15 75.0 n/a n/a n/a
western red cedar Thuja plicata 3.7 20.0% 3/15 18.3 4.4 0.0 11.0
Non-Native or Invasive
Herbs and Forbes
brome Bromus sp. 21.0 73.3% 11/15 28.6 21.3 13.6 29.0
colonial bentgrass Agrostis tenuis 14.0 46.7% 7/15 30.0 28.6 0.0 92.8
common St. John's-wort Hypericum perforatum 4.1 46.7% 7/15 8.9 4.5 0.0 9.3
common velvet-grass Holcus lanatus 0.4 20.0% 3/15 1.8 0.4 0.0 1.1
English plantain Plantago lanceolata 1.1 26.7% 4/15 4.3 12 0.0 24
hairy catsear Hypochaeris radicata 0.6 40.0% 6/15 1.6 0.7 0.2 12
orchard grass Dactylis glomerata 0.4 13.3% 2/15 3.0 n/a n/a n/a
pea vine Lathyrus sp. 0.7 20.0% 3/15 3.7 12 0.0 4.7
red clover Trifolium pratense 0.2 6.7% 1/15 3.0 n/a n/a n/a
sheep sorrel Rumex acetosella 0.5 13.3% 2/15 3.8 n/a n/a n/a
silver hairgrass Aira caryophyllea 1.7 20.0% 3/15 8.3 1.8 0.0 3.8
unclassified-herb unclassified-herb 0.1 20.0% 3/15 0.7 0.1 0.0 0.3
Shrubs
Himalayan blackberry Rubus discolor 4.9 26.7% 4/15 18.3 5.9 0.0 14.5
butterfly bush Buddleja davidii 0.3 6.7% 1/15 5.0 n/a n/a n/a
lunknown unknown 0.3 13.3% 2/15 25 n/a n/a n/a
Total Herbs 57.7 93.3% 14/15 61.8 59.4 425 76.2
Total Shrubs 33.6 93.3% 14/15 36.0 39.7 13.1 66.3
Total Trees 20.8 80.0% 12/15 26.0 27.1 4.3 49.8
Total NNI 50.4 93.3% 14/15 54.0 51.7 33.4 70.1
Total Native 62.0 100.0% 15/15 62.0 70.4 40.2 100.6
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Table A-38. Year 3 (2004) Riparian Development at Middle Waterway (Simpson/Trustees), Transect 2 - Collected Data

Average Average % Quadrats, Transect 2
Common Name Scientific Name % Cover | WhereFound | 1 | 2 | 3| 4| 5] 6| 78] 9o]10|11]|12]13]14]15] 16

Corresponding quadrat in year of origin (Year 1 - 2002) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 n/a 15
Native

Herbs and Forbes
sicklekeel lupine Lupinus albicaulis 0.1 2.0 2
strawberry Fragaria sp. 55 12.6 10 30 10 5 20 10 3

Shrubs
common snowberry Symphoricarpos albus 0.6 10.0 10
kinnikinnick Arctostaphylos uva-ursi 3.8 20.0 50 5 5
nootka rose Rosa nutkana 15.3 40.8( 80 15 40 15 55 40
rose Rosa sp. 0.2 3.0 3
tall Oregon grape Mahonia aquifolium 0.2 3.0 3
vine maple Acer circinatum 14 7.3 2 15 5

Trees
black cottonwood Populus balsamifera 12.2 48.8 25 90 5 75
Douglas fir Pseudotsuga menziesii 8.1 325 50 25| 45 10
western red cedar Thuja plicata 6.4 25.8 15 3 25 60
Non-Native or Invasive (NNI)

Herbs and Forbes
non-natives/invasives 44.8| 478| 100 90 25/ 75 25 75 50 10/ 65 50 70 55 60 55 2

Shrubs
Himalayan blackberry Rubus discolor 6.8 136 5 15 1 5 50 3 20 10
butterfly bush Buddleja davidii 3.1 16.7] 10 15 25
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Table A-39. Year 3 (2004) Riparian Development at Middle Waterway (Simpson/Trustees), Transect 2 - Cover

Average Frequency Unbiased 90% Confidence
Quadrat Quadrats | Average @ Average
Canopy Containing ~ Where Quadrat Lower Upper
Common Name Scientific Name Cover (%) (%) Species | Found (%) Canopy Bound Bound
Native
Herbs and Forbes
sicklekeel lupine Lupinus albicaulis 0.1 6.3% 1/16 2.0 n/a n/a n/a
strawberry Fragaria sp. 5.5 43.8% 7/16 12.6 5.8 1.4 10.2
Shrubs
common snowberry Symphoricarpos albus 0.6 6.3% 1/16 10.0 n/a n/a n/a
kinnikinnick Arctostaphylos uva-ursi 3.8 18.8% 3/16 20.0 49 0.0 14.8
nootka rose Rosa nutkana 15.3 37.5% 6/16 40.8 16.2 3.7 28.7
rose Rosa sp. 0.2 6.3% 1/16 3.0 n/a n/a n/a
tall Oregon grape Mahonia aquifolium 0.2 6.3% 1/16 3.0 n/a n/a n/a
vine maple Acer circinatum 1.4 18.8% 3/16 7.3 1.7 0.0 42
Trees
black cottonwood Populus balsamifera 12.2 25.0% 4/16 48.8 18.3 0.0 50.0
Douglas fir Pseudotsuga menziesii 8.1 25.0% 4/16 32.5 9.0 0.0 18.3
western red cedar Thuja plicata 6.4 25.0% 4/16 25.8 8.9 0.0 234
Non-Native or Invasive
Herbs and Forbes
unclassified-herb unclassified-herb 448 93.8% 15/16 47.8 56.5 23.1 89.9
Shrubs
Himalayan blackberry Rubus discolor 6.8 50.0% 8/16 13.6 8.0 0.0 16.5
butterfly bush Buddleja davidii 3.1 18.8% 3/16 16.7 3.2 0.0 6.5
Total Herb 64.0 26.6 101.5
Total Shrub 50.5 0.0 103.8
Total Trees 30.8 6.2 55.3
Total NNI 69.1 28.6 109.6
Total Native 55.4 36.5 74.4




